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(57) ABSTRACT 

A system and method for an interactive, Internet-based 
videoconferencing multicast operation which utilizes a 
video production studio with a live instructor giving lectures 
in real-time to multiple participating students. The video- 
conference multicasting permits the students to interact with 
the instructor and other installations during the course of the 
lecture. In the case of software training, the system and 
method also utilize Internet-based application sharing and 
collaboration to permit the students at remote locations to 
drive a studio-based computer with the software for which 
the training is being given. The software screen is then used 
as a background with the instructor being able to literally 
point to areas of the screen which are being discussed. The 
instructor has a set of monitors in the studio which allow 
him/her to see the students on-location. In this fashion, the 
students can see at their computer screens the instructor 
"walking*' around their computer screen pointing at various 
items in the screen. Furthermore, a system and method for 
on-line testing, evaluation and reporting is disclosed 
wherein test questions, which can be created on the fly by a 
test administrator, are stored in a database and associated 
with one or more test numbers and whereby each time a 
student requests to take a test, the test is "builf* and the order 
of the questions is randomized to avoid cheating. Test 
evaluation data is cross-correlated and made instantaneously 
available to students and their sponsoring employer. 

2 Claims, 18 Drawing Sheets 
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1 

SYSTEM AND METHOD FOR LIVE 
INTERACTIVE DISTANCE LEARNING 

FIELD OF THE INVENTION 

Hie invention pertains to the field of distance learning 
systems, and more particularly, to a live interactive distance 
learning system, and to an on-line testing, evaluation and 
reporting system. 

BACKGROUND OF INVENTION 

Providing instruction and training from a single location 
to remotely-located smdents, employees, technicians, etc. 
over a communication system is well-known in the art, such 
as disclosed in U.S. Pat. No. 5,850,250 (Konopka et al.); 
U.S. Pat. No. 5,833,468 (Guy et al.); U.S. Pat. No. 5,303,042 
(Lewis et al.); U.S. Pat. No. 5,867,653 (Aras et al.). 

Interactive distance learning systems, where teacher and 
student can interact, are also known in the art such as those 
disclosed in U.S. Pat. No. 5,537,141 (Harper et al.); U.S. Pat. 
No. 5,576,844 (Anderson et al.); U.S. Pat. No. 5,421,730 
(Lasker, HI et al.); 5,263,869 (Ziv-EI); U.S. Pat. No. 5,437, 
555 (Ziv-EI); U.S. Pat. No. 5,802,284 (Karlton et al.) 
discloses a computer-based system and method for provid- 
ing immediate feedback to the user in an interactive televi- 
sion system. U.S. Pat. No. 4,652,240 (Wackym) discloses a 
computer interactive training system that gives the instmctor 
the ability to dynamically demonstrate every input being 
displayed on his/her monitor on the student's monitor. See 
also U.S. Pat. No. 4,715,818 (Shapiro et al.); U.S. Pat. No. 
4,785,472 (Shapiro). U.S. Pat. No. 4,622,013 (Cerchio) 
discloses an interactive software training system for achiev- 
ing computer-based software training for any user-selected 
software program. See also U.S. Pat. No. 5,395,243 (Lubin 
et al.). U.S. Pat. No. 5,820,386 (Sheppard II) discloses an 
interactive educational apparatus. U.S. Pat. No, 5,325,423 
(Lewis) discloses an interactive multimedia communication 
system that can be utilized with a telephone network, a 
similar switched network or in combination with a broadcast 
network (e.g., satellite or cable). U.S. Pat. No. 5,823,788 
(Lemelson et al.) discloses an interactive instructional sys- 
tem that includes microprocessor-controlled base station for 
use by an instructor and/or computer and a plurality of input 
devices each for use by a student. Among other things, the 
instructor can continuously tailor the course to the learning 
speed of the class. 

U.S. Pat. No. 5,283,638 (Engbcrg et al.) discloses a 
multimedia computing and telecommunications workstation 
that utilizes a workstation that combines telecommunica- 
tions circuitry and multimedia circuitry which permits oper- 
ating these two circuitries for a variety of business and 
entertainment purposes. See also U.S. Pat. No. 5,283,819 
(Glick et al.). 

U.S. Pat. No. 5,310,349 (Daniels et al.) discloses a virtual 
school user interface running on networked personal com- 
puters for providing administrative and instructional func- 
tions to users in a scholastic environment. U.S. Pat. No. 
5,506,954 (Arshi et al.) discloses a personal computer con- 
ferencing system. U.S. Pat. No. 5,627,978 (Altom et al.) 
discloses a graphical u.ser interface, i.e., a multimedia com- 
munications application program for setting up and handling 
a multimedia call in a virtual conference on a desktop 
computer conferencing system. 

U.S. Pal. No. 5,577,208 (Couturier) discloses multimedia 
intercommunications between computer workstations hav- 
ing an auxiliary unit that is directly connected to the output 
of the workstation and the display input wherein local and 
remote image data are combined. 
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U.S. Pat. No. 5,772,446 (Rosen) discloses a system which 
includes a note-making facility, a mentor facility and an 
editor facility. 

The use of videoconferencing is known in the art. U.S. 

5 Pat. No. 4,360,827 (Braun); U.S. Pat. No. 4,414,621 (Bown 
et al.); U.S. Pat. No. 4,650,929 (Boerger et al.); U.S. Pat. No. 
4,710,917 (Tompkins et al.); U.S. Pat. No. 4,882,743 
(Mahmoud); U.S. Pal. No. 5,272,526 (Yoneta et al.) dis- 
closes a television conference system; U.S. Pat. No. 5,257, 

10 306 (Watanabe); U.S. Pat. No. 5,382,972 (Kannes); U.S. Pal. 
No. 5,767,897 (Howell); U.S. Pat. No. 5,872,923 (Schwartz 
et al.) discloses a video conference system wherein multiple 
parties at different locations can view, and modify, a com- 
mon image on their computer displays. U.S. Pat. No. 5,491, 

15 508 (Friedell et al.) discloses a personal computer video 
conferencing system. U.S. Pat. No. 5,657,246 (Hogan et al.) 
discloses a graphical user interface that allows a 'Svindows" 
type operations to control various aspects of a video con- 
ference. 

U.S. Pat. No. 5,823,786 (Easterbrook) discloses a system 
for instructing a pupil whereby one video monitor has a split 
screen facility to display in comparing relationship instruc- 
tor and pupil images. 

U.S. Pat. No. 5,847,709 (Card et al.) discloses a three- 
dimensional workspace for interacting with large numbers 
of document objects. 

U.S. Pat. No. 5,176,520 (Hamilton) discloses a computer- 
assisted instructional delivery system and method, thereby 

2P allowing a teacher to share an electronic sheet of paper with 
one or more students in a classroom. See also U.S. Pat. No. 
5,239,373 (Tang et al.). U.S. Pat. No. 5,857,189 (Riddle) 
discloses a system and method for enabhng teleconferencing 
members to share files during a teleconference. 

35 U.S. Pat. No. 4,609,358 (Sangster) discloses a video 
training system for simultaneously training a plurality of 
students but does not include a live instructor. U.S. Pat. No. 
5,822,525 (Tafoya et al.) discloses a presentation system for 
displaying a presentation at multiple computer systems. 

40 U.S. Pat. No. 5,587,928 (Jones et al.) discloses a computer 
teleconferencing method and apparatus that permits trans- 
mission of video image sources including both computer 
display images and other video images. See also U.S. Pat. 
No. 5,206,934 (Naef, III). 

45 U.S. Pat. No. 5,059,127 (Lewis et al.) discloses a com- 
puterized mastery testing system which provides for the 
computerized implementation of sequential testing in order 
to reduce lest length without sacrificing mastery classifica- 
tion acciuracy. U.S. Pat. No. 5,180,309 (Egnor) discloses an 

50 automated answer evaluation and scoring system and 
method; U.S. Pal. Nos. 5,749,736/5,797,754/5,890,911 
(Griswold el al.) disclose a method and system for comput- 
erized learning, response and evaluation. U.S. Pat. No. 
5,752,836 (Qark et al.) discloses a method for reporting 

55 groupings of answers to test questions. U.S. Pat, No. 5,827. 
070 (Kershaw et al.) discloses a computer based testing 
system that includes a test development system for produc- 
ing a computerized test, a test delivery system for delivering 
the test to the examinee, and a workstation on which the 

60 computerized test is delivered to the examinee. 

U.S. Pat. No. 5,204,813 (Samph et al.) discloses a 
computer-controlled testing process and device for admin- 
istering an examination. U.S. Pat. No. 5,513,994 (Kershaw 
et al.) discloses a centralized administrative system of 

65 administering standardized tests to a plurahty of examinees. 
See also U.S. Pat. No. 5,259,766 (Sack et al). U.S. Pat. No. 
5,321,611 discloses a system for increasing the speed at 
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which test answers are processed. U.S. Pat. Nos. 5,458,493/ 
5,690,497 (Clark et al.) discloses a dynamic on-line scoring 
method. 

U.S. Pat. No. 5,810,605 (Siefert) discloses computerized 
repositories applied to education. 

U.S. Pat. No. 5,879,165 (Brunkow et al.) discloses a 
method of using a computer for creating and comprehen- 
sively analyzing in an integrated manner a test and course of 
study or job performance, assessing multiple transferrable 
skills within the context of course competencies at the 
individual test assessment level. 

A company by the name of Edutest.com offers on-line 
subscription services concerning various school-related 
assessment services such as testing and drilling on subject 
matter such as math and Enghsh. 

However, there remains a need for a system and method 
that provides interactive instruction to remote student loca- 
tions whereby the instructor can be virtually positioned on 
the subject matter being taught (e.g., a software application) 
in a display screen being watched by the students. There also 
remains a need for a system and method of testing these 
students from remote locations, of modifying such testing on 
the fly, and being able to instantaneously evaluate the test 
results, correlate them and then instantaneously provide the 
results to both the students and their employers. 

OBJECTS OF THE INVENTION 

Accordingly, it is the general object of this invention to 
provide an invention that overcomes the disadvantages of 
the prior art. 

It is an object of the present invention to provide a system 
and method for providing educational content and software 
training to remote locations. 

It is still yet a further object of the present invention to 
provide a system and method for distance training of on-site 
personnel while minimizing cost and time commitments for 
both instructors and the students. 

It is still yet another object of the present invention to 
provide a system and method for distance training of on-site 
personnel by superimposing an image of the instructor in 
real-time into the computer screen of the students, thereby 
allowing the instructor to "move around and point" to 
various items in the students' computer screen. 

It is yet another object of the present invention to provide 
a system and method that utilizes interactive videoconfer- 
encing for providing a portion of the educational content of 
the training. 

It is still yet even a further object of the present invention 
to provide a system and method for distance training ser- 
vices to companies and consumers ranging from other 
software developers, manufacturers, learning institutions 
and home users. 

It is yet even a further object of the present invention to 
provide a system and method that permits a test adminis- 
trator with the ability to create an exam while a class is being 
given, based on the material that is covered, and students 
will have access to that exam inmiediately. 

It is still even yet a further object of the present invention 
to provide a system and method that permits a site test 
administrator, as well as an employer of students, to check 
exam results and all relevant data analysis within seconds of 
exam completion. 

It is even yet another object of the present invention to 
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It is still yet a further object of the present invention to 
provide a system and method for on demand deUvery of 
learning reinforcement to the end user through the use of 
audio, video, animation, text, Web pages and other interac- 
tive multimedia. 

It is still yet even still a further object of the present 
invention to provide a system and method that stores and 
catalogs such l earning reinforcement media^ also known as 
"Learning Objects" in a Learning Object database. 

It is still yet a further object of the present invention to 
provide a system and method for the uniform creation, 
cataloging and delivery of dynamically-generated interac- 
tive course material such as workbooks, study guides, exer- 
cise manuals, and other relevant material by exploiting 
ubiquitous content delivery mechanisms such as Web 
browsers, network services and multimedia playback 
engines. 

SinMMARY OF THE INVENTION 

These and other objects of the instant invention are 
achieved by providing a system for providing live interac- 
tive distance learning to at least one remote location (e.g., a 
classroom). The system comprises: a video recording means 
for producing a real-time video/audio signal of an instructor , 
al another location different from the at least one remote 
location, against a blue background; a video background 
generation means for providing at least one background 
signal of a desired background; a video mixer means, 
coupled to the video recording means and to the video 
backgroimd generation means, for combining the real-time 
video/audio signal with the at least one background signal to 
generate a real-time instruction video/audio signal which 
virtually positions the instructor in front of the desired 
background; first communication means coupled between 
the video mixer means and the at least one remote location 
for transmitting the real-time instruction video/audio signal 
to the at least one remote location; at least one display 
positioned at the at least one remote location for displaying 
the real-time instruction video/audio signal to end users at 
the at least one remote location; a second video recording 
means, coupled to the communication means, for producing 
a real-time video/audio response signal of the students that 
is transmitted back to the another location; ana a second 
display and a third display positioned at the another location; 
the second display is coupled to the video mixer means for 
displaying the real-time instruction video/audio signal to the 
instructor, and wherein the third display is coupled to the 
communication means for displaying to the instructor the 
real-time video/audio response signal of the end users. 

These and other objects of the instant invention are also 
achieved by providing a system for providing on-hne testing 
a nd evaluation to remntelv-l nr.afpH p. nd nf^ers The system 
comprises: ,a We^^fifiojer coupled to the Internet; a test 
administrator workstation, coupled to the Web server, for 
permitting a test administrator to create, modifv or delete 
t est questions t hat the test administrator associates with a 
test and to permit the test administrator to create, modify or 
delete the test questions at any time that the associated test 
is available to end users on-hne; the test administrator 



workstation submits the test questions and their associations 
t o me WcD serve r; a test-building scripts engine is coupled 
to the WeD server whereby the test-building scn pts engine 
g enerates scripting language correspondm g co the lesi que7- 
provide a system and method that permits any changes made 65 l ions and assembles ihe lest wheh i'6quesied fro m th e Web 
to an on-line exammation to be propagated throughout the server; a database, coupled to the test-builoing scnpis 
test administration system, engme, for storing the test questions and for storing the 
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associations of test questions to the test; an end user browser 
coupled to the Internet for permitting an end user to request 
the test and to submit his/her test answers for evaluation; and 
a t est-smrin p j^r^riptg en^ne coupled between ihe database 
and the Web server, whereby the test-scoring scripts engine 
iT^fitanfap eouslv cvaluatcs the test answers to create test 
evaluation data of the test taken by the end user. 

These and other objects of the instant invention are also 
achieved by providing a a learning reinforcement Mbrary that 
provides for on-demand delivery oi leammg remtoi'cfihient 
regarding on-line learning/training courses and testing to an 
end user who is coupled to the Internet. The learning 
reinforcement library uses audio, video, animation, text and 
Web pages (and other interactive multimedia). The learning 
reinforcement library comprises: a learning object Hbrary 
administrator station coupled to a Wet) serv^^ that is coupled 
to the Internet. The learning obiect hbrary administrator 
station creates profiles of keywords, descriptions, course and 
class relevance, test/question/answer relevance, associated 
files and graphics to form "learning objects" using audio, 
vkleo, animation, text, Web pages (and other interactive 
mulitmedia); a learning objects database for storing said 
learning objects; a learning object hbrary scripts engine 
coupled between the learning objects database and the Web 
server for generating scripting language corresponding to 
the learning objects and for assembling the learning objects 
when requested from the Web server; a nd an end user 
bro ker c o upled to the Internet for permitting an end user to 
make Tegn^ts tor the learning objects via the Web server. 

These and other objects of the instant invention are also 
achieved by providing a method for providing l ive interac - 
t ive distance learning to at least one remote location^ the 
method comprising the steps of: video -recordmg an instruc- 
tor positioned against a blue background, at another location 
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rial using a workbook-building scripts engine that is coupled 
to the database and to a Web server, which is connected to 
the Internet, whenever the Web server receives a request 
from the at least one remotely -located end user to obtain said 
workbook. 

These and other objects of the instant invention are also 
achieved by providing a method for providing on-hne learn- 
ing reinforcement regarding on-line learning/training 
courses and testing to an end user coupled to the Intemet via 
an end user browser using audio, video, animation, text and 
Web pages. T he method comprises the steps of: creating"y 
profiles of keywords, descriptions, course and class 
relevance, test/question/answer relevance, associated files 



and graphics to form "learning objects" ; storing the learmng 
objects in a database; assembling the leami] 
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learning objects^ 

pertinent to a request from the end user browser, from the 
database using a learning objects Ubrary scripts engine for 
generating the scripting language corresponding to the learn- 
ing objects; and instantaneously providing the learning 
objects to the end user browser to achieve learning rein- 
forcement. 

DESCRIPTION OF THE DRAWINGS 

Other objects and many of the attendant advantages of 
this invention wiU be readily appreciated as the same 
becomes better understood by reference to the following 
detailed description when considered in connection with the 
accompanying drawings wherein: 

FIG. 1 a block diagram of the Internet-based, interactive 
distance learning system of the present invention; 

FIG. 2 is a functional diagram of the Internet-based, 
interactive distance learning system of the present invention; 
FIG. 3 is a display screen of the present invention 
different from the at least one remote location, to generate a 35 showing the instructor superimposed on the television 

screen at the student workstation; 

FIG. 4 is a flowchart for the Web site server subsystem; 
FIG. 5 is a display screen for a virtual university offered 
at the Web site of the present invention; 

FIG. 6 is a display screen of the Learning Center offered 
at the Web site of the present invention; 

FIG. 7 is a functional diagram of the examination 
building/delivery/score tracking system of the present 
invention; 

FIG. 8A depicts the flowchart for the Question Builder 
Form and Database Calls of the examination building/ 
delivery/score tracking system of the present invention; 

FIG. 8B depicts the flowchart for the Exam Builder Form 
and Database Calls of the examination building/delivery/ 
score tracking system of the present invention; 

FIG. 9 A depicts a functional diagram of the chent level 
account management system; 
FIG. 9B depicts a functional diagram of the student level 



real-time video/audio signal; mixing the real-time video/ 
audio signal with a video background signal representative 
of a desired background to generate a real-time instruction 
video/audio signal that virtually positions the instructor in 
front of the desired background; transmitting the real-time 
instruction video/audio signal to the at least one remote 
location; displaying the real-time instruction video/audio 
signal to end users at the at least one remote location and to 
^ the instructor at the another location; and video -recording 
- T^CfTf^ vorfv the end users at the at least one remote location to generate 
h --J a real-time viJco/audio response signal of the end users that 

^ U2/fV^ >\A*'l^ is transmitted back to the another location and displayed to 
Iy\ y^(>'>t\'^tV>'V^ the instructor. 

These and other objects of the instant invention are also 
achieved by providing a method for providing on-hne tes t- 
ing to at least one remotely-located end user who is con - 
nected to the Internet via an end user browser. T he method 
comprises the steps of: storing test questions along with 
correct answers to the test questions, substantially instanta- 
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neously after the test questions are created, and associatin g 55 account management system; 
the test questions with a test name in a database ; building a 
test from the stored test questions usmg a test-building 
scripts engine that is coupled to a Web server, connected to 
the Internet, whenever the Web server receives a request 
from the at least one remotely-located end user to take the 60 
test name. 

These and other objects of the instant invention are also 
achieved by providing a method for providing on-line work- 
books to at least one remotely-located end user who is 
connected to the Internet via an end user browser. The 65 
method comprises the steps of: storing course material in a 
database; bu ilding a workbook from "the stored course mate- 



FIG. lOA depicts a flowchart of the client level account 
management system; 

FIG. lOB depicts a flowchart of the student level account 
management system; 

FIG. 11 is a display screen of the test administrator station 
Question Builder interface; 
FIG. 12 is a display screen of the student testing interface; 
FIG. 13 is a display screen of the test administrator station 
reporting interface; 

FIG. 14 is a display screen of the on-site administrator 
station interface; 
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FIG- 15 is a functional diagram of the workbook building cation is defined as the device-independent implementation 

system of the present invention; and of multicasting live video, point-to-point for the purpose of 

HG. 16 is a functional diagram of the Leaming Objects live video/audio interaction and coUaboration between mul- 

Library of the present invention. ^P^f locations. In other words conventional use of the term 

5 "videoconferencing: tends to be limited to a certain set of 

DETAILED DESCRIETION OF THE equipment whereby one point broadcasts to multiple remote 

PREFERRED EMBODIMENT locations which receive the video/audio. In contrast, the 

term "videoconferencing** used in this Specification encom- 

Tbe name "Optasia" used throughout this Specification ^very end point (e.g., the video production studio 22 

and Figures m this application is the name of the division of ^very remote leaming location 24) being able to both 

the Assignee, namely Corrugated Services Corporation, t/a broadcast and receive visual/audio signals. 

Amtech who is also the Assignee of the present invention of ^-^^^ production studio 22 further comprises asignal 

this application that is responsible for unplementing the ^^^^^^^^^ ^ 3. j controller 44 may comprise any 

system and method described below. conventional digital video workstation using a Pentium II 

Referrmg now in detail to the vanous figures of the processor or greater in conjunction with added digital video 
drawing wherein like reference characters refer to like parts, compression hardware and software. The signal controUer 
there is shown at 20 in FIG, 1, a system for providing an 44 basically functions as a gateway, outputting the instruc- 
interacUve, Internet-based, videoconferencing multicast tion video/audio signal from the digital video mixer work- 
operation which utilizes a professional quality video pro- station 40 over the video/audio communication link 23 and 
duction studio 22 at a first location with a live instmctor ^Iso receiving the video/audio signal from each of the 
giving lectures (or seminars) in real-time to multiple par- remote student locations over the video/audio communica- 
ticipants (e.g., students, employees, consumers, etc.), at a ^^^^ 23. In addition, the studio 22 also comprises an 
^ variety of remote leaming locations 24. A Web server system output video display station 48, coupled to the signal con- 
i/( Jl€c> including a Web server 27 (FIG. 2), fonns a third portion ^^^^^j. 44^ ^nd a student classrooms display station 50. These 
, . ^ of the system 20, and will be discussed in detail later. ^ display stations 48 and 50 provide the instructor/actor 
\^jWa.cMj>^ Instruction and response between the studio 22 and each t^e ability to observe exacUy what the students are 
m<;+rOC^* ^^^^^^ location 24 is accomplished via an interactive video/ seeing from the digital video mixer 40 (via display station 
' audio communication hnk 23 and an interactive software 45) and to observ e the students thems elves (display station 
application communication link 25, as will be described in 50).^ — ■ " 
detail below. -pj^^ communication link 23 is described next. The com- 

It should be noted that use of the term "student" through- munication link 23, a shown in FIG. 2, comprises an inverse 

out this Specification is not limited to the traditional defi- multiplexer (IMUX) 46, multiple ISDN (Integrated Services 

nition of that word. As used in this Specification, the term Digital Network) lines 52, the telephone company 56, a 

"student" or "end user" is meant to encompass anyone network relay video bridging company 58, and IMUXs 60 

whose is taking a course, a test, receiving instruction or 35 for each of the remote leaming locations 24. The IMUX 46 

training, etc., via the system 20. Furthermore, the term (e.g., any conventional IMUX) takes the video/audio output 

"learning" as used in this Specification also encompasses signal of the signal controller 44 and distributes it over for 

training that can be offered through the system 20. ultimate dissemination to each of the remote learning loca- 

As shown most dearly in FIG. 2, the video production tions 24. The ISDN lines are fed to the telephone company 
studio 22 comprises a video background station 30, a studio 40 56 and a network relay video bridging company 58. In 
camera 32, an instructor/actor positioned in a floor- to- particular, video/audio signal is delivered to the students 
ceiling blue screen studio 34, a graphic workstation 36, a on-site via a series of bonded of ISDN digital phone lines, 
software application station 38 and a digital video mixer The bridging company 58 is xised as an intermediary. The 
station 40. Each of the aforementioned stations may com- system 20 dials into the bridging company 58 via three 
prise any conventional computer workstation using a Pen- 45 bonded ISDN lines and sends one video/audio signal to the 
tium II processor or greater. The video background station bridging company 58. The remote leaming locations 24 also 
30 comprises pre-edited video and the graphic workstation dial into the bridging company 58, via their respective 
36 comprises graphical skits, anecdotes, etc. The software IMUXs 60, to receive the video/audio signal. This allows the 
application workstation 38 comprises the driving software, one signal from the studio 22 to be sent to multiple remote 
i.e., the software application about which the instruction is 50 locations 24 without loss of quality or undue financial 
being given; the studio camera 32 videotapes the instructor/ overhead for additional bandwidth in the studio 22. Students 
actor. The outputs of the video background station 30, the on-site 24 view the inslruclor/actor in full-screen mode, as 
studio camera 32, the graphic workstation 36, the studio discussed below, while the instructor/actor sees all sites 24 
camera 32 and the software application workstation 38 are on segmented video screens, with four classrooms per video 
fed into the digital video mixer station 40 through conven- 55 monitor (see discussion of output display 50 below), 
tional network connections 42. The digital video mixer (also [t should be understood that the communications network 
known as a Chromakey device) station 40 provides for the 23 is by way of example only and that any other type of 
video editing of all of the other workstation and camera communicationsnetworkserviceor combination of network 
inputs and permits the video producer to place the instructor/ services could be used to suit a particular deployment of the 
actor against any background in real-time. 60 present invention. Examples of such communications net- 
As used throughout this Specification, the term "video- works include, but are not limited to, direct satellite, broad- 
recording** and/or "video recording means" is meant to band cable Internet, Digital Subscriber Line (DSL and 
encompass a live (i.e., real-time) video signal that is gen- ADSL), leased T-1 or T-3 digital line, frame relay, local and 
erated for broadcast and for archiving simultaneously. Thus, wide area networking, electrical current IP (Internet 
the system .20 supports both live video broadcasting, as well 65 Protocol) delivery, cellular modem, infrared networking, 
as broadcasting from pre-recorded matter. Furthermore, the Ethernet, virtual private networking, fiber optic, fire wire 
term "videoconferencing" as used throughout this Specifi- and other hardware networking environments in conjunction 
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with appropriate communications protocols such as IP, IPX, 
UDP, and others. 

Each remote learning location 24 comprises its respective 
IMUX 60, an output display (e.g., a television screen) 
station 62, a classroom camera 64 and a student workstation 
66. The IMUX 60 receives the incoming video/audio signal 
from the communications network 23 and transmits it to the 
output display station 62 so that the smdents can see and 
listen to the instructor. In addition, the classroom camera 64 
records the students and conveys that video/audio signal to 
the IMUX 64, to the communication network 23 and ulti- 
mately to the smdent classrooms display station 50 in the 
studio 22 over the interactive video/audio communication 
link 23. Thus, such videoconference multicasting allows the 
students to interact with the teacher and other installations 
during the course of lecture. 

Because the smdio 22 consists of a floor to ceiUng blue 
screen, the video producer can "place" the instructor/actor 
on any variety of backgrounds. For example, if the seminar 
is being taught regarding the Imaginera software application 
(owned by the Amtech Corporation, the same Assignee of 
the present invention), that software application is running at 
the software application station 38 and, as such, the screen 
display for that software application can form the back- 
ground for the instructor/actor. See FIG. 3. The instructor 
then uses the monitors 48 and 50 in the studio 22, which 
allows the instructor/actor to see himselfilierself as the 
students see them, superimposed on the Imaginera software 
screen; this allows the instructor/actor to "move" around the 
display screen and point on the screen to areas which are 30 
being discussed. The background image from the software 
application workstation 38 is supplied to a scan converter 
(not shown, but included in the software apphcation work- 
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Meeting product. In particular, Microsoft NetMeeting, is 
used to allow students to dial in to the studio 22 via the 
Internet 68 and share the software application (e.g., the 
Imaginera software application) that is running in the studio 
22 at the software application workstation 38. Thus, at any 
one time, with a plurality of smdent workstations 66 coupled 
through the Internet 68 over their respective software appli- 
cation communication link 25, one of the students' work- 
stations is designated by the production manager (not 
shown, located at the studio 22) to drive the studio software 
apphcation workstation 38. In particular, at the student 
workstation 66 so designated, the student uses his/her key- 
board and mouse to drive the studio software apphcation 
workstation 38, As such, when the instmctor/actor points to 
a button or drop down menu to explain its function, all of the 
students see this on their output display screen 62 and also 
see the mouse movements, of the designated student 
workstation, on the software screen that appears in their 
respective output display screen 62. The effect is similar to 
having the instructor/actor *Svalking around" the students' 
computer screen instructing them on how to use the soft- 
ware. 

It should also be understood that, if not for bandwidth 
limitations, it is desirable to deliver all content, video and 
otherwise, through one communication system, e.g., Broad- 
band Cable Internet, or point-to-point satellite 
communication, utilizing streaming IP-based (Internet 
Protocol) video broadcast. Thus, when the system 20 is 
configured through one such communication system utiliz- 
ing streaming IP-based video broadcast (i.e., any broadband 
communication network which includes high-speed Internet 
communication) the communication link 23 would become 
the communication link 25; as a result, the instruction 
video/audio signal from the digital video mixer 44, as well 



station 38) to generate an NTSC (National Television Sys- 
tem Committee) video signal which allows the instructor to 35 as the video/audio signal from each of the remote learning 
pan and zoom around the software screen (although not locations, would be carried over the communication link 25. 
shown, the instructor is linked to the scan converter with a In particular, with the single communication system being 
remote contnDl for activating the pan and zoom capabiHty), the communication link 25, the instructor/actor*s image is 
ITiis permits the student to take a focused look on the topic superimposed on the students' workstation 66 computer 
in discussion. TTie scan converter may also be programmed 40 screen itself, thereby making the output display screen 62 



prior to a seminar with preset coordinates to allow imme 
diate or gradual panning and zooming around the back- 
ground image. Thus, an example of the video/audio signal 
delivered to the students' workstation output display screen 
62 is shown in FIG. 3, with the instructor/actor superim- 45 
posed on the background of the Imaginera software display 
screen. 

It should be understood that use of the Imaginera software 
application is by example only and that any other software 
application, or other digital subject matter (e.g., white col- 
laboration board, content-related slideshows, etc.) could be 
used at the software application workstation 38. It should 
also be understood that where the software apphcation forms 
the background image, the video background workstation 30 



redundant. One manner of implementing such a display 
screen configuration would be to be use Microsoft Agent, or 
something equivalent, to superimpose an image of the 
instructor/actor inside the workstation 66 display screen 
itself. 

Seminars are prepared by the teaching staff for the par- 
ticular subject being taught to be used by the instructor/actor. 
In particular, the teaching staff includes writers and actors 
who liven up the instruction and reinforce knowledge 
50 through role-plays and vignettes performed during the semi- 
nars. Each seminar is comprised of scripted content, mod- 
eled after pay-per-view and cable programming, faUing 
under the newly-coined concept of "Edutainment." Also, as 
mentioned earlier, the seminar is supplemented with pre- 



output is not required since the software application work- 55 taped video segments from the video background station 36. 



station 38 provides the requisite signal to the digital video 
mixer 40. Thus, where the background image is supplied by 
the software apphcation workstation 38, the workstation 38 
functions as the video backgroimd workstation 30. 

As mentioned previously, there is also an interactive 60 
software application communication Imk 25. This link 25 
basically hnks the software apphcation workstation 38 in the 
studio 22 with each student workstation 66 at each remote 
student location 24 via the Internet 68. To "share" the 
software apphcation between the workstation 38 and each of 65 
the student workstations 66 over the Internet 68, one exem- 
plary interface that permits such sharing is Microsoft Net- 



Workbooks are physically distributed to the students at the 
remote locations 24 and can be obtained through the Web 
server system 26, as will be discussed later. Pop-quizzes and 
final examinations are also provided to the students, as will 
also be discussed later. 

It is important to note that each training site 24 has 
multiple students in varying numbers. The method of broad- 
cast of the system 20 is also scalable to accommodate any 
number of virtual classrooms at one time. 

The Web server system 26 (FIG. 4) comprises, among 
other things, a Web site interface, an examination buildmg/ 
delivery/score tracking system 100 (FIG. 7), a client level 
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account management system 200 (FIG. 9A), a student level scripts engine 72, which actually builds the exam for the 

account management system 300 (FIG, 9B), and a workbook requesting student, the ability to randomize the order of the 

building system 400 (FIG. 15), each of which will be questions when building the exam. Thus, each student is 

discussed below. tested with the same questions but in a different order, 
Hie Web site interface {WWW.0PTASIA.COM) has been 5 thereby minimizing the abiUty to simply memorize cxami- 

bunt as a virtual university. An animated introduction (not ^^^^^^ °i^y ^^^f 

shown) explains the concept of the virtual, 3-0, navigable ^^ammation (heremafter also known as exam or test ) 

environment which includes the outside of the buHdkg, a P^^^f y- J° Pf * .^^^0 a student requests to take a 

1 1 I- J . . J- J • 1 particular exam by submittmg the name of the test through 

lobby, a virtual broadcast studio, and vanous classrooms. u- *u * «• on *l ti? u it i *!? 

* in student browser station 80, the Web server 27 relays this 

As shown in FIG. 5, the Umversity l^bby is designed as .eq^^st to the test-building scripts engine 72, which com- 

a 3-D interface with everything in the room being a clickable p^ses a scripting language means (e.g., Microsoft Active 

navigational icon. In the foreground is the "welcome des^. ^^^^^ p^ges script) for generating the scripting language 

On the desk are a "Q&A" booklet, a company brochure, and necessary in gathering the questions to build the exams. In 

a computer termmal. The booklet and brochure arc linked to Qj-^er to generate the exam for the student, the test-building 

separate static Web pages, which provide information about scripts engine 72 then requests aU of the pertinent questions 

Optasia, how to register for classes, how to use the site, etc. fjo^ ^^e database 74 correlation. The test-building scripts 

The computer terminal, when cUcked, brings up another engine 72 then builds the exam using the random question 

stand-alone page, which is a "zoom-in" to Uie terminal. On ^^der and relays the exam to the Web server 27 which then 

the virtual computer screen are buttons which allow an transmits the exam to the requesting student brow.ser 80. 

on-site administrator to query or modify information (FIG. embodiment, the database 74 comprises a . ^ 

14) pertaimng to their account (and discussed below). questions table, an examination table, a students table and a ^ oeS'tisn?^ * 

The University Lobby also contams doorways to other scores table. The e xamination table forms the correlaUon 0 (Lisrr^JjoJZJ 

rooms in the virtual university. A cHck on the "Post Office" described above which identifies all of the particular ques- ib 1 

window opens a contact form and aUows visitors to post lion IDs (identification numbers), listed in the question table, ^ 

their contact informaUon via e-mail to Optasia staff, A click t^at are part of a particular examination ID. It should be 

on the studio doorway brings the visitor into the virtual understood that it is within the scope of the present invention 

production studio where they may watch streaming videos to include separate databases for each of these categories 

(click and play without download waits; such technology is also. Therefore, a separate database may exist for the 

provided by Progressive Networks RealVideo, or other questions, for the examination, for the students and the 

equivalent technology) of class previews, help files and scores categories. Thus, any subsequent reference in this 

more. Visitors are also shown how the ChromaKey process Specification or in the Figures to a questions table or 

(i.e., the digital video mixer workstation 40) works by database, an examination) table or database, a students table 

clicking on controls presented on the interface. or database and a scores table or database is meant to include 

Another door from the University Lobby leads to the any type of repository for such particular information 

Learning Center (FIG. 6), This is where students go to whether these are centralized, as in the present invention 

interact with the Web site. Students are able to take their database 74, or distributed. 

exams, download class workbooks, archived video files, and As discussed above, the database 74 and the test-building 

other learning objects (including screen-video captures with scripts engine 72 allow the test administrator to originally 

voice-over nanation explaining specific features of the soft- create, add modify and/or delete questions to the questions 

ware application, e.g., Imaginera software.) table in the database 74 through a password protected Web 

Hie Learning Center also provides the link to launch page. A Question Builder page (FIG. 11) is presented and 

Internet-based collaboration software (such as Microsoft comprises a form which prompts the test administrator to 

NetMeeting) on the shident computer workstation 66 and type a question into a specified field, then choose whether 
links it via the Internet 68 directly to the software application 45 the answer is true/false, multiple choice or fill-in-the-blank. 

workstation 38 for application-sharing during lectures, as The test administrator then is prompted to type in the 

discussed previously. answers, which appear on the exam and to designate which 

The examination building/delivery/score tracking system answer(s) is correct. 

100 is shown in FIG. 7. The examination building/delivery/ As also mentioned above, a customer care representative 
score tracking system 100 comprises the Web .server 27, a 50 (i.e., any authorized Assignee representative, e.g., a field 

test administrator station 70, a test-building scripts engine analyst of the Assignee), can also add, modify or delete 

72, a database 74 and a test-scoring scripts engine 76. In questions to the questions table in the database 74 via the 

addition, a customer care representative station 78 and a customer care representative station 78 through the Question 

student browser station 80 (which could also be the student Builder page. In essence, the customer care representative 
workstation 66) arc coupled to the Web server 27 via the ss acts like an auxiliary test administrator and has the same 

Internet 68. All of these stations may comprise any conven- capabilities as the test administrator in creating questions 

tional Internet-capable computer using a Pentinum II pro- and exams, as discussed in detail next, 

cesser or greater. During creation of the questions, or during the process of 

As will be discussed in detail later, it should be under- adding questions, and before submission to the question 
stood that the examination building/delivcry/score tracking 60 table in the database 74, each question is assigned a relative 

system 100 does not store an examination per se. Rather, an weight for scoring and a "user- level" for creating varying 

examination is "assembled" or "built" firom pre-existing degrees of difficulty in each exam. FIG. 8 A depicts the 

questions created originally by the test administrator, and/or flowchart for the Question Builder Form and Database Calls 

the customer care representative, at the moment a student for creating and submitting the questions. Questions are also 
requests to take an exam. The database 74 maintains a 65 designed to ascertain the user level of the student, whether 

correlatioo between the name of a test and the particular beginner, intermediate, or advanced, based on how they 

question numbers for that test. This gives the test-building answer questions with more than one correct answer. A 
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the cross-referencing of all of the test evaluation data in 
real-time. To provide this information to the client and/or 
student(s), two on-line reporting systems are provided: a 
client level account management system 200 (FIG. 9A) and 
a student level account management system 300 (FIG. 9B). 
Typically, the client is the purchaser of the training program, 
responsible for payment and supervision of end-users who 
are receiving the training, such as employees of a company, 
students of a class, parents of a student, and so on. As a 
result, the client level account management system 200 
provides all of the pertinent test evaluation data for every 
student instantaneously to the client through the system 200. 
On the other hand, the student level account management 
system 300 provides each student with related test, score, 
status, etc. data which applies only to him/her on an instan- 
taneous basis also. 

The term "supervising entity" as used in throughout this 
Specification is meant to broadly cover the above term 
"client" as defined in the preceding paragraph. ^ 
The client level account management system 200 (FIG, 
9A) comprises a client administrator station 90 for providing 
the client with remote access to the client account level 
management system 200. In addition, the system 200 further 
comprises a client reporting script engine 88 that is coupled 
between a client account database 86 and the Web server 27. 
The client account database 86 receives all of the pertinent 
test-related/evaluation data from the test-scoring scripts 
engine 76. Through this system 200, a client administrator 
can request information related to his/her students. The 
30 client reporting scripts engine 88 interfaces with the data- 
base 74 upon request to capture results and perform calcu- 
lations which shows a client that its overall (result of all 
students and all test) percentile ranking relative to other 
clients on a regional, national and global scale, as well as 
allow them to view percentile ranking by department or 
division, by course, by class, by student and also retrieves 
student exams including questions and corresponding 
answers with connotation of correct or incorrect. — 
Information provided is accurate within milliseconds of 
40 the last exam submitted by a student, as all information is 
coming from the cross-referenced database structure. 
Therefore, such information can be provided to the client 
administrator workstation 90 via e-mail over the Internet 68 
instantaneously from the client account database 86. 
45 Furthermore, for quality control purposes, the system 200 
includes an Optasia quality control station 82 that is coupled 
to an internal reporting script engine 84, which, in turn, is 
coupled to the client account database 86. The Optasia 

^ ^ quality control station 82, through the internal-reporting 

delivery/score tracking system 100 is that it operates via the scripts engine 84, can track student performance and other 



question may be posed which has obvious answers and 
not-so-obvious answers. The advanced user will select all 
answers while the beginner may only pick the most obvious. 

Upon submission, the question, answers, user-level 
designation, and weight are entered into the database 74. As 
questions are input, the overall question table in the database 
74 grows. 

In particular, to create an exam, the test administrator 
(and/or the authorized Assignee representative) uses an 
Exam Builder Form. FIG. 8B depicts the flowchart for the 
Exam Builder Form and Database Calls for creating an exam 
or test. In particular, the test administrator initiates a query 
to the Web server 27 and specifies the parameters of course 
title, difficulty level, weight assignment, number of 
questions, and whether the test is "Active on-demand" or 
"Inactive" and to be archived for later use. The Web server 
27 relays this request to the test-building scripts engine 72. 
The test-building scripts engine 72 then requests all of the 
pertinent questions, by question ID, from the database 74 
correlation that correspond to the test administrator's 
request. The database 74 returns a list of all possible 
questions associated with that topic in the specified order, 
with corresponding checkboxes to the test-building scripts 
engine 72 which then assembles all of this information and 
routes it to the test administrator station 70. The test admin- 
istrator chooses which questions to place on the exam (or, 
the test administrator may choose an automated, criteria- 
based selection process facilitated by the test-building 
scripts engine 72), and hits a submit button (not shown). 
This submission is received by the Web server 27 which 
routes the test administrator's question selection and order to 
the test-building scripts engine 72 for generating a particular 
exam. The test -building scripts engine 72 then assigns an 
exam ID that is stored in the examination table of the 
database 74 which correlates all of the selected question IDs 
with the particular exam ID. 
j3> When a student takes the exam and hits the submit button 
(FIG. 12), his/her answers are sent back to Optasia's Web 
server 27 and are routed to the test -scoring scripts engine 76 
which substantially instantaneously "grades" the submitted 
exam and then stores all of the relevant evaluation data 
(student score, every question ID, the exam ID, etc.) in the 
database 74. In particular, the student's answers are com- 
pared against an exam key (not shown, but obtained by the 
test-scoring scripts engine 76 from the database 74) and a 
grade is immediately sent back to the student, and dynami- 
cally entered into the database 74. 

One of the key features of the examination building/ 
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Web server 27 througti one central database 74 (or distrib 
u ted databases discussed previously) . As a result, every 
submission by student, client, or administrator is propagated 
throughout the Web server 27 and cross-referenced in real- 
time. For example, the test administrator can literally create 
an exam while a class is being given, based on the material 
that is covered, and students will have access to that exam 
immediately. Also, another example is that aU scoring is 
submitted to the database 74 as well, and as a result, a site 
administrator, or even the client administrator, may check 
exam results and all relevant data analysis within seconds of 
exam completion. In addition, the Test Scoring Scripts 
engine 76 sends a course completion certificate automati- 
cally to the student. 

I nstantaneous Reporting of Results 

As stated above one of the important features of the 
examination building/delivery/score tracking system 100 is 



test-related data to oversee and maintain high quality testing, 
evaluation and reporting performance. FIG. lOA depicts the 
flowchart for operation of the client account level manage- 
ment system 200. 
55 The student level account management system 300 (FIG. 
9B) comprises the Optasia quality control station 82 and the 
internal reporting script engine 84 which is coupled to the 
Web server 27. A student account database 92 is coupled to 
the internal reporting script engine 84. The student account 
60 database 92 also receives all of the pertinent test -related/ 
evaluation data from the test-scoring scripts engine 76. The 
student account database 92 is coupled to a student man- 
agement script engine 94 which is then coupled to the Web 
server 27. A student browser station 96 (or even the student 
65 workstation 66 of FIG. 2) is coupled to the Internet 68, 
thereby providing the student with remote access to the 
student level account management system 300. FIG. lOB 
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depicts the flowchart for operation of the student level formatted and sorted according to the administrator's sped- 

account management system 300. fications. The flexibility and control of this reporting ensures 

All of the staUons/databases mentioned above may be that clients and students are receiving maximum benefit 

implemented with a Pentium II processor or greater. It from the courses and that course content and delivery can be 

should be also understood that although the internal report- S modified immediately if a problem is discovered. 

ing script engine 84 is shown as being a common element of ^ mentioned previously, workbooks for the students are 

both the dient level account management system 200 (HG. avaHable through the Web site, and in particular, through a 

9A) and the student level account management system 300 workbook building system 400 (FIG. 15). The workbook 

(HG. 9B), such sharing is not necessary. It is within the ^^^^^^^ system 400 comprises a workbook administrator 

broadest scope of this invention to also include a dedicated lO station 470 and a workbook-buildmg scnpts engme 472, as 

internal reporting script engine for each one of account weU as the database 74, the Web server 27, the customer care 

management systems and is not limited to a shared one. representaUve station 78, the Internet 68 and the student 

Aooi.«„r„ •« cTr-e OA ««^oT( «v^«. browser station 80. Like the test or examination building 

As shown m FIGS. 9A and 9B, the cuent account database j . i- i. i . . j . 

or J .1. ^ J ^ * J . L ni -ui L .i_ described earlier, the workbooks are not stored per se by the 

86 and the student account database 92 are accessible by the n. i u u- * i ^ i • 
j-wi A ^- o>^cLj--.* !<; workbook buildme system 400: rather, a workbook is 

Optasia admmistrator station 82. Such administrator-access « ,„ ^ il i u -u- 

. f. J , „. , J A *• r* « T 1 "assembled or "built . In particular, the workbook building 

IS referred to as back-end functionality. In particular, , n • . ♦ *i. *u • 5 

* • ^ir t- • J- ^1 1- I J * ^ 11 1 4- 1 system 400 allows an instructor, or other authorized 

Optasia Web site is directly linked to a fully relational, j--^^ ^l-u jj*. j^l j- 

rJj^nr^ v . Ai j . u ^ » • admimstrator, to buiM and cdit database-dnvcn course mate- 

ODBC<ompUant ( open database connectivity , i.e.. a ^^^^ ^^^^^^^^ ^ ^^^^^^ ^^.j.^^ ^ ^.^^ 

database standard meaning that the file that is generated can , j • * i_i i * j . t • i 
. J. ^. ^ ij^L fj^. fon classroom and prmtable as one complete document. Links 

be used by any other conventional database) database of . , „^ , . „„„ f „ ,u t^^at 

^ ^ ^. «A o n -J canbegeneratedfor"Graphics, "Help Text, "other HTML 

immense proportions. "Active Server Pages (server side : ^ a j- « u-i • c 

4*u ^ * ^ c \u f\ A ' pages, Multimedia material and audio while a series oi 

scripts) are used to connect the mterface of the Optasia r « ^, j • - ^ . ^ • ^ * ^ i ^ ^ 

L . LI J J . u / . 1- \ * r forms allow the adnunistrator to input textual content 

Website to a back-end database (not shown) to perform j- .i ah* * i * * jv i . iu ci 

, , J \- J . e directly. All textual content and Imks to other source files are 

queries, post updates or modifications, and to perform , / ^ n • *u j . u ^ jut 

, „ . ' c A . . stored systematically in the database 74. The workbook- 
automated or manual analysis or account into and test ^ . . . . . . . 

uuiumai^u mouuai aiiaxyc,y:> ul av^uut iiiiu au buildittg scHpts engine 472 contams a scries ofscQpts which 

sconng. interface to the workbook database to create workbook 

■me cUent admmistrator station 90 is able to use a Web on-demand. Pages are buill dynamicaUy as they are 

page control panel to customize data delivery for his/her requested, either as viewable, hot-linked Web pages or as 

c ompany, and f or each student m the company . This allows one, complete, printable document. The workbook database 

the client administrator to specify how the data is displayed, ^ database 74 is also dynamicaUy linked to the other 

as weU as what data is displayed, which ensures that data databases for cross-referencing. 

delivery is always formatted in the most efficient manner for ^^^^^^ Center icon of the University Lobby Web- 

site (FIG. 5), also contains links to post-lecture examinations 

Reports are generated au tomatically or on-demand to 35 ^nd the student table of the database 74. When a student 

show a client^s fi.9,, ^ <;^fflpanY^s) overall score, individual ^^^^ tual laptops presented in the Learning 

e mployees^ test scores, account status, course registration, Center, another "virtual tenninar* (not shown) appears 

participation and fulfillment of courses, and current rankmg ^|,jch prompts the student for a user name and password. 

compared to otber clients regionally, nationally, and overall xhe usemame is then referenced in the database 74 and 

tn ai are laiang m e same course (HU. lJ^. Automated "report brings back a fiill list of the exams that the student has taken, 

cards" are generated on a monthly basis and sent dynami- his/her scores and relative ranking versus other 

cally to an Amtech "personal care representative" (see students, listed by region and overall standing. The student 

customer care representaUve station 78, FIG. 7) to track a ^ presented with a list of exams that he/she has not 

company's training progress and the on-site company's j^ken, which he/she may choose to take at that point. The 

manager to keep them appraised of how their employees are ^^ams are generated on the fly via the exam table on the 

doing with the training process. database 74, 

Scores are tracked overtime and the test-scoring scripts Another important feature of the present invention 20 is 

engine 76 is designed also to pro-actively send warnings the Learning Objects Library 500 (FIG. 16). The Learning 

(although not shown, via e-mail) to on-site managers and Objects Library 500 acts both as an educational tool and as 
Optasia stafif if a student or group of students perform poorly 50 means for linking obj ects to test questions. As an educational 

on one or more exams. This allows the on-site company to ^^^i^ Learning Objects Library 500 permits end users to 

track its own progress and immediately adjust for an obtain additional information about all aspects of the system 

employee's poor performance and also allows Optasia stafif 20, the course(s) that the end user is taking, etc. In particular, 

to evaluate the content and method of each oouise to make the Learning Objects Library 500 provides for on-demand 
sure all material is presented properly. Trend analysis shows 55 delivery of learning reinforcement to the end user through 

if a course is ineffective so that adjustments can be made the use of audio, video, animation, text, Web pages and other 

immediately, interactive multimedia. The Library 500 stores and catalogs 

Reporting firom the database is allowed in any variety of such learning reinforcement media, known as "Learning 

combinations for Optasia representatives or company man- Objects" in a Learning Object database (as part of the 
agers. Students are given information only pertaining to 60 database 74). Thus, the Learning Objects Library 500 is 

them. effectively a stand-alone, comprehensive multi-media 

Aportionof the Optasia Website is designated for internal information-providing mechanism that is available to the 

use only. This area allows Optasia representatives to manage end user through the Web server 26 at any time (e.g., during 

student and site accounts, build custom exams for each the live interactive instruction discussed earlier or whenever 
course on the fly, generate course content workbooks 65 the end user is on-line). As a means for linking objects to test 

(described io detail below) track and analyze test result data, questions, the Learning Objects Library 500 interfaces with 

and generate detailed reports firom the data which are the examination buildiog/delivery/score tracking system 100 
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(FIG. 7). As a result, when an end user takes a test and the 
test is instantaneously evaluated and reported back to the 
end user (as discussed previously), the end user is provided 
with the correct answers as well as links to reasons for the 
correct answers through the Learning Objects library 500. 5 
Therefore, if the end user wants to see why a certain answer 
is correct, he/she can cUck on that answer and the Learning 
Objects Library 500 links the end user to a full explanation 
and/or discussion about that answer. 

Learning Object developers create video Learning 
Objects through the use screen-capturing software on a 
n iidtimedia -capable pcrsonaTcompuier (rL.j 10 record inter- 
action with the software application (e.g., Imaginera) pack- 
age. As the representative manipulates the software with 
keystrokes and mouse-clicks, all actions are recorded to a 
video file on that PC's hard drive. The representative also 
narrates his/her movements into a microphone attached to 
the PC which records the representative's narrative and 
synchronizes it with the video being recorded. The end result 
is an on-screen demonstration of the software application 
with voice-over narrative. 

Also available through the Optasia Web site are all the 
workbooks and associated documentation that go with any 
given course, and a Message Board interface that allows 
students to consult with experts or to consult with other ^ 
students in real-time via the Internet, either through live chat 
rooms, or posted newsgroup discussions. 

All video tutorials are recorded and archived for fiiture 
use. The video tutorials are also segmented and made 
available via the Optasia Web site as tutorials (e.g., learning 
objects) and the entire series is then made available via 
CD-ROM or DVD-ROM for ofamc training. 

These and other Learning Objects are archived and 
indexed in the Learning Object database (as part of the 
database 74) to create the Learning Object Library in con- 35 
junction with user-level and administrative-level forms and 
the Learning Object Library scripts engine 572 . The Leam- 
ing Object Library 500 is available to end users for 
on-demand retrieval and playback over a broadband 
network, such as but not limited to, the Internet, an intranet, 40 
a local area network, or a wide area network, and utilizes 
streaming media technology for real-time interaction with 
the Learning Object Library 500. 

An administrative interface (e.g., via a Learning Object 
Library administrator station 570) forms and scripts allow an 45 
authorized user to create Learning Objects, generate a profile 
of keywords, description, course and class relevance, exam 
and question relevance (included answers to each question), 
associated files and graphics and other criteria and to update 
the Learning Object database via the broadband network. In 50 
particular, although not shown, data fields in the Question 
Builder form allow the authorized user to select the appro- 
priate links. As with the examination building/delivery/score 
tracking system 100 (FIG. 7), the cUent level aocoxmt 
management system 200 (FIG. 9A), the student level 55 
account management system 300 (FIG. 9B), and the work- 
book building system 400 (FIG, 15), the Learning Objects 
Library 500 also comprises the customer care representative 
station 78, the Internet 68 and the student browser station 80, 
with the Web server 27 acting as the gateway. 60 

User interface forms and scripts provide the capability for 
searching for a Learning Object by course, class, keyword, 
description and other criteria, and to be delivered on demand 
via streaming media technology. As stated earlier, Learning 
Objects are also linked to exam questions for explanation of 65 
a correct answer to be delivered in response to an incorrect 
answer shown on a graded exam. 
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With respect to "E-Commerce", (electronic commerce), a 
site administrator must develop a roster of eligible students 
and requested courses prior to registration of students in the 
courses. When a client requests an account be initiated for 
them, the Optasia database administrator activates the cli- 
ent's account. The site administrator then adds students and 
chooses the courses to be studied. Upon submission of the 
roster, the client has the option of printing an invoice and 
submitting a corporate purchase order, or the client can pay 
for its courses immediately via credit card and receive 
notification via e-mail. As a result, the client's students are 
then eligible to take the course immediately. 

It is within the broadest scope of this invention to include 
a "leased-leaming" model, which enables sites to pay for 
tutorials and access to the learning objects individually on an 
as-needed basis. 

The interface and animation used at the Optasia Web site 
has been created using third party development tools such 
as, but not limited to nor dependent upon, Macromedia 
Flash, Director, RealProducer, etc. and requires browser 
plug-ins or stand-alone players. None of these limit the 
implementation of the system 20 and are cited by way of 
example only. 

Database integration is performed using SQL via 
Microsoft Active Server Pages, PERL, VBScript, 
JavaScript, and other Web-enabled server-side scripting 
languages. Database development uses Microsoft Access. 
None of these limit the implementation of the system 20 and 
are cited by way of example only. 

Without further elaboration, the foregoing will so fully 
illustrate our invention that others may, by applying current 
or future knowledge, readily adopt the same for use under 
various conditions of service. 

We claim: 

1. A system for providing live interactive distance learn- 
ing to at least one end user situated at a remote location, said 
system comprising: 
a video recording means for producing a real-time video/ 
audio signal of an instructor, at another location dif- 
ferent from said remote location, against a blue back- 
ground; 

a video background generation means for providing at 
least one background signal of an instructional back- 
ground; 

a video mixer means, coupled to said video recording 
means and to said video background generation means, 
for combining said real-time video/audio signal with 
said at least one background signal to generate a 
real-time instmction video/audio signal which virtually 
positions said instructor in front of said instruction^ 
background; 

first communication means coupled between said video 
mixer means and said remote location for transmitting 
said real-time instruction video/audio signal to said 
remote location; 

at least one display positioned at said remote location for 
displaying said real-time instruction video/audio signal 
to end users at said remote location such that said 
instmctor is depicted as being able to move around the 
at least one display in front of said instructional back- 
ground; 

a second display positioned at said another location, said 
second display being coupled to said video mixer 
means for displaying said real-time instruction video/ 
audio signal to said instructor; 
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wherein said video background generation means com- 
prises a software appUcation station coupled to said 
video mixer means, said software application station 
running a software application thereat and providing 
said at least one background signal of said instructional ^ 
background to said video mixer means, said instruc- 
tional background being a display screen of said soft- 
ware application; 

a computer end user workstation located at said remote 
location and wherein said computer end user worksta- 
tion is operating said software application such that 
said computer end user workstation can modify said at 
least one background signal; and 

wherein said computer eod user workstation is coupled to 
the Internet and wherein said software application 
station is also coupled to said Internet, said computer 15 
end user workstation and said software application 
station having respective sharing and collaboration 
software applications activated in order to permit said 
computer end user workstation to control the software 
application station. 20 

2. A method for providing live interactive distance learn- 
ing to at least one end user situated at a remote location, the 
method comprising the steps of: 

video -recording an instructor positioned against a blue 
background, at another location different from said 
remote location, to generate a real-time video/audio 
signal; 
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mixing said real-time video/audio signal with a video 
background signal representative of an instructional 
background to generate a real-time instruction video/ 
audio signal that virtually positions said instructor in 
front of said instructional background such that said 
instructor is depicted as being able to move around in 
front of said instructional background; 

transmitting said real-time instruction video/audio signal 
to said remote location; 

displaying said real-lime instruction video/audio signal to 
end users at said remote location and to said instructor 
at said another location; 

wherein said instmctional background is a screen display 
of a software application that is operating on a first 
computer at said remote location and that is operating 
on a second computer at said another location; and 

linking said first computer and said second computer over 
a communication network using sharing and collabo- 
ration software on each of said computers to permit end 
users at said remote location to drive said software 
application operating on said first and second comput- 
ers. 
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